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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.




[1]
3G°TS°25.305: "Stage 2 functional specification of location services"
[2]
3G°TS°25.225: "Physical Layer, Measurements (TDD)"
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

Abbreviation format

<ACRONYM>
<Explanation>
BCH
Broadcast Channel
LCS
Location Services

OTDOA
Observed Time Difference Of Arrival
PSCH
Primary Synchronisation Channel
UE
User Equipment
SCH
Synchronisation Channel
TDD
Time Division Duplex
4
Main concepts

4.1
Assumptions

4.2
Location Services Categories

4.3
Location Services in Release 2000

4.4
R2000 Enhancements for R99 Standard LCS Methods
4.4.1
OTDOA location method
The OTDOA method is described in [1]. Basically this method is already available in release '99 since OTDOA is based on the SFN-SFN time difference measurement, which is specified in [2]. However, the performance of this method in UTRA TDD has not been investigated in detail yet. In order to be able to evaluate this method RAN WG1 should study the performance more closely.
4.4.1.1
Use of Idle Periods
Because of traffic in the serving cell as well as in neighbouring cells and multipath propagation, the UE might be unable to detect enough BCHs of different cells. This is known as the hearability problem. Therefore, probably only UEs that are located on the edge of a cell are able to determine their location by using the OTDOA method.

To overcome the hearability problem, an idle period method may be used. In this method each base station ceases its transmission for short periods of time (idle periods). During an idle period of a base station, terminals within the cell can measure other base stations and the hearability problem is reduced.

The feasibility and performance improvement of these idle periods should be further investigated in RAN WG1. Also, the impacts on the system should be considered.
4.5
Other Methods
4.5.1
OTDOA based on SCH listening
The OTDOA method is described in [1]. This OTDOA method is different from the OTDOA method specified for release '99, since the time difference measurements are carried out on the primary synchronisation channel. The definition of the SCH consists of the sum of one primary SCH (PSCH) and three secondary SCH (SSCH). Because of cell sync it will be possible to differentiate the primary SCHs on the basis of offset. This is large enough to be unambiguous with respect to range/location.

Depending on the offsets, two or more PSCH transmissions heard by one UE may be partially overlapped in time. Thus the auto correlation properties of the PSCH are of concern. To overcome this problem, planning may be done so that surrounding cells have non overlapping PSCHs but there are probably not enough degrees of freedom in the available number of time offsets, thus probably other solutions have to be found.
In order to evaluate the applicability and performance RAN WG1 should study this method in more detail
4.4.1.1
Use of Idle Periods

As already mentioned in the OTDOA method description, traffic in the serving and neighbouring cells plus possible multipath propagation might prevent detection of enough PSCHs by the UE, so that only UEs at the cell borders might be able to locate itself.
Again, idle periods may be used to overcome this problem.

Feasibility, performance improvement and impacts to the system of these idle periods should be further investigated in RAN WG1.
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